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Precipitation Extremes Variability Trend in Bakhtegan Catchment
Using AgMERRA and Stations Data

Leila Jowkar!, Fatemeh Panahi?, Seyed Jawad Sadatinejad?, Alireza Shakiba*

Abstract

This study was aimed to investigate Precipitation Extremes variability in Bakhtegan Basin.
Climate data corresponding to Bakhtegan basin was extracted from AgMERRA dataset for the
study time period (1980-2010) using R software. Daily precipitation data was also extracted
from the meteorological stations data arhive in the basin during the study period. Rx1lday,
Rx5day, PRCPTOT, CDD, R10mm, R20mm, R95p and R99p indices were selected and
calculated to study climate change in the region. RX1day results with the changes trend of -
1.186 to 0.217, RX5day, -0.624 to 0.82, R10, -0.179 to 0.025, R20, -0.06 to 0.046 and
PRCPTOT, -3.675 to 2.028 showed a decreasing trend in catchment’s most parts and jointly in
the catchment’s southern and western parts. Decreasing precipitation, the consecutive dry days
(CDD) increased and generally showed an increase throughout the basin (except for a small
section in the catchment’s centeral and eastern parts). The most consecutive dry days were
observed 259 days in 2008, 245 in 1983 and 264 in 1999 in Shiraz, Doroudzan Dam and
Aliabad Kamin stations, respectively. Both R95p and R99p indices illustrated increasing and
decreasing trends in different parts of the basin.

Keywords: Climate change, Climate extremes, Precipitation extreme, Bakhtegan.
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Precipitation Extremes Variability Trend in Bakhtegan Catchment
Using AgMERRA and Stations Data

Leila Jowkar!, Fatemeh Panahi?, Seyed Jawad Sadatinejad?, Alireza Shakiba*

Introduction

Global warming and climate change are undoubtedly of the most principle challenges managers
have faced with in various sectors in the recent century. However, climate change itself would
add to the complexity of this challenge in a not-too-distant future (WMO, 2009). The long-term
annual climate variables averages, especially temperature and precipitation, are generally used
as indicators for assessing climate change (Gautam et al., 2014). Therefore, the analysis of
extreme temperature and precipitation time series helps to better understand past and future
climatic variability (Peterson et al., 2001). In general, the spatial distribution of climate change
effects is not homogeneous (Hess et al., 2008). Shortage in financial sources and difficulties in
getting access to some areas have resulted in too little number of stations established and
constructed in some regions in the world (Ghazanfari et al., 2001). So, gridded data or generated
meteorological data would be used as an alternative in areas where meteorological data is
unavailable (Sadras, 2003).

The main aim of this study was to investigate the spatio-temporal variability of precipitation
extreme indices on the basis of the stations data and gridded dataset analyses over the
Bakhtegan-Maharloo basin in Iran from 1980 to 2010.

Methodology

To carry out this research, climatic data related to Bakhtegan-Maharloo basin was extracted
from AgMERRA dataset for the study time period (1980-2010) using R software. Daily
precipitation data was also extracted from the Meteorological Archive of meteorological
stations located in the basin during the study period. Rx1lday, Rx5day, PRCPTOT, CDD,
R10mm, R20mm, R95p and R99p indices had been chosen from the indices recommended by
Expert Team for Climate Change Detection Monitoring and Indices (ETCCDMI) and calculated
by RClimDex software package.

Discussion and Conclusion

The results of estimating the extreme precipitation indices for Bakhtegan catchment are as
follows. RX1day results with the changes trend of -1.186 to 0.217, RX5day, -0.624 to 0.82,
R10, -0.179 to 0.025, R20, -0.06 to 0.046 and PRCPTQOT, -3.675 to 2.028 showed a decreasing
trend in catchment’s most parts and jointly in the catchment’s southern and western parts.
Decreasing precipitation, the consecutive dry days (CDD) increased and generally showed an
increase throughout the basin (except for a small section in the catchment’s centeral and eastern
parts). The most consecutive dry days were observed 259 days in 2008, 245 in 1983 and 264 in
1999 in Shiraz, Doroudzan Dam and Aliabad Kamin stations, respectively. Both R95p and
R99p indices illustrated increasing and decreasing trends in different parts of the basin.

The results of this study may contribute to a better understanding of regional precipitation
behavior in the study area. Due to intensive impacts of precipitation extremes changes on
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2 Assistant Professor, Combating Desertification, Faculty of Natural Resources and Earth Sciences, University of Kashan, Kashan,
Iran. Email: : fatima.panahi@gmail.com . * Corresponding author

3 Associate Professor, Department of Renewable Energy and the Environment, Tehran University, Tehran, Iran.
4 Associate Professor, Faculty of Earth Science, Department of Remote Sensing and GIS, Shahid Beheshti University, Tehran, Iran..

YA


mailto:fatima.panahi@gmail.com

YM

Ol ST 5 6kl (owiipe (Lidghy (oole 4 2l
Vool g Jo ojlouds o0 3190 Jlw

human life, it is essential to speculate the effects of these extreme climatic events in future
plannings in various sections.
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